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I mrtitf ttaft tbt work pwmw/kmt %M %tm foliovli« 
tas %MiB o«rrl«A Mi fer Mr* Kt«iwr» Ikmr timb maA 
«fe^ i t i« •Qitabl* f ir willmlkM9Um UmmtAm partial MlfiiaMit 
• f tl» d*sr»« of M*PbU, i s MipptUt OlMiictfT • ' tte AlisMti 
LUi llKi^«v«ityt Atit«rli* 
/ Dr. TsMia^ Alt / 
•mftBMfW aaa TMliiiolocirt Ali««rli Itasliw iniiip<tr«i«r* Alit«vti 
I cm • MMM mt grstiiad* te Prof. lf»M«A4Ml« eii^vaoa« 
9«portatal of Am t^loA OlM«lctiT wM Klto to Frof • K«f JtooUtf 
t9tm&r clHiifVttii of ilw Doportatal ooA Or* 8*8«iolb0ffO« 
for t lwir •aooofogoMMtt ««lo«bt« 0Ogc»«tiom oni 
fOeilt t io* ditrioR tMo invMtlc«tioii« 
f M also tbonkfBl to w Ulb goltoogooo M « fHoMo «»r 
tboir oooporotlon frcw t io* id t io t * 
•ptoiOl •totftOB • » • ! bo aoAi of or tooyootot pamnto 
iOr ofovldloi w • •oslMt • • • > « i t i i B t ana aMnil loppift at 
01P01T atae* of «r oorli* 
Loatir tho oaoi'd of a Jualar itaaaaroti Ftllowaiiip Igr tba 
OniiFaraitjr Ovaola fa—laatoof Saw Dotbif ia fi«tofOttr 
/ Mummn mmm siaM / 
f ^ y ^ f y y i 




tUptrtont 9am$9omfa% •# tlw avd^m cgriooUaiv tmA • f piibli* 
1»«ltli yiufti — « Vit lwit «U« Upat i t U M t ^ M U t o %• 
• t t« la il«itel — m f t i B t « i fiMM fvont aoi fgMi« ImAtli 
l i M i i v i * I s ipift* ftf ^tgoriM •tfwtm M « » ^ lilaol prot««tiMi 
vftrhtr* te papnlftrlM aoii > i n 1 i i l Mptlwd* %9 ooatrol M ' ^ t 
t h f i—I Mitlnda s t i l l rMMia wm of tbt «Mt pwt f fa l t«ol tor 
p^mt ^ w%w\ partiMlaorlr wlwti otlier i>v«v»«liipft • • • • • • • • teil ( t ) • 
• • i l —rinM M • aajwr • i i v i n — t r t rvMrvoir fMr tsUt 
of tiM iie«ti0id»« a«#d in aKriottltort* A portion of tlio opfilloi 
pootioidoo irffoooootiiw of oropt mf»tio«tor or tbo fomlot ioo 
•ooAt • I t i M t o l j fiodo ito wqr ialo ilM ooit* Atoortiog to 
o«r»rol ••t iattoo • • aaoli • • 90S( of tbo pooiieidoo Ofipliod to tbo 
foliofo fftllo OB tbo ooil dopondioi o« tfeo orop oooopy oad tiM 
of opipliootioa ( t ) • 
Soil oorvoo Bot only oo o oink for tiMMO oliMiiealo tot 
oloo o vioblo • • a f i vlwio tfetoo aoloooloo oro wit jotod to 
diff«»roiit iilqroiotogiool ood MoeliMrtoot urooooooo tfiot Iwlf io 
olUdlMtiog tlHMi tfm tiM •ooirito»» Bat before t to pootieidto 
art ooapUtoly iaaetivatodf tfeooo M r adtorooly of foot tm 
ftnetioaiog of BMi^argot aiArakoo aad otbor forao of U i i 
ialNAitiai tbo ooil« 1%ooo air ^lao bo tolwn «» Iqr tbo filoato 
or got troaoleootod i a tbo ofaotio lorotoa Igr loaehiof or vaaofft 
tbao ouBlaaiBBUm tbo piMfetoat fiob« i iwr lo i ia to aai otbor 
of l i f * aoiag tbio aolor (5) • 
Most Of tiM i>«iti«t««« mrm toxie 1M Mtmni* Tlw 
prvMOM of tlMiir aolconlM in • o i l ooo w»4lty or oUor Miqf 
»lyoioo»ohftort ooA biologiool tioaofOfwottoM ulileii ovo 
Imortoot «»r I to fo r tu i ty oad oro^tootlYltgr («)• 
flMfO lo frool oorlotioo lo tlM olioaioel otraotoroo of 
footioidoo oaA tbo Wtttf l—i of itooo iriMaiioU la ooi l* fhoto 
mm f l v t poioiblo fotoo of pootioidoo ooto tiMy oro oMoA to 
oollo * (o) tlio oiMrtoolo MOT vop«rioo into tiio ofooofcoto 
vlttoot i iHi isuim ooy oMatool OIMI«O» (b) tfioy M J bo otoiitoa 
I r tlM oollo» (o) ttior Mgr •*«§ iooiora tmroogb tbo ooll W 
looobiqi^(4) tbtf m^ ooaoffgo obMttool voooHoao vitbin or oo 
tbo oorfooo of tbo oollf ooi (o) tboy wy bo bgotoo dmm by 
ooll Biero-K»rKaai8»i ($) • 
lOfOVAlBg tbo foto of 90otieldoo oofitloa to ooil« oow 
oboorvationt oro of intoroot la tbt ooaoo tbot pootloldoo oro 
odoorbod by tb» ooll oo dMwaotrotod 1^ ooll doflnod iootbtrao* 
I t oppooro tbot tbo oojor obserbiiii ooopoaMto vis* tbo oillootoo 
oad orgoaio aotiort botb or» lawlvod la tbo odoorptloa roootloa 
l a otov of tb»lr ooapUsltyt aoot of tbo oioMotloa 
otadloo bovo booa oorrlod oat wltb paro oloy alaMrala o»! i«olotod 
iaaao firootloBo* Adoorptloa doto art ool4 to f i t« aoot ooaaoaiyf 
la tbo rtoaaflllob ofoatloa. l a goaorolf tbo ordor of odoonitloa 
of oorioao ooatieidoo lo aMiMr i l lon i to> l l l i t o > koolioltot 
wblob lo olio tbo ordor of tbolr opoolflo oorfooo oroao* 
NoBtoerillotiitlo oloyo boot oa oteorptloo lopootty of 9*7 ttoso 
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t iNt #f kMllB dliva* TII9 mmMmmt o l i r atattttl &• « I M M i l t 
Timrt to • viifv tli«l Ui M i l s OMilaUiUi ^W^ •nmnim 
• • t tvTt tlw tattor Infla^neM tiM aasonitiMi ttf |»»«tloid»« 
tfeM tiM •tiQr fi«oiioii« AMktMr v i M i t t te t tht glm liiwn 
«Mipt«s •daeiiw p*stieidM •ti^acly mid f«nM • •»!« • t«bl* ir«t«« 
ttaa i» fttytd hf pnv eUr aloiw* Adwirpti— • l y n r i — f IMHW 
i aa t t i ilHNMi tlwt in MHM M i l e Oft«ai« Mt t« r MQT • • M M H «»r 
•MP* tlMNi f t |Mir tv i^ • ! ««i«i adtforfitiMi* On oxidntion •< 
ergwiie •nttert tiM •dsorntimi is r>dn—d «M«li • !«»• t ta t tlw 
• l i r •l9m is sn^abl* of ndnsfpti^B (d)» 
• f tb» psdi t ly rtportsd papiw M adMrptisn 
nr» MaHorisad balov* 
Jawt (7) VtpMrtad tiMit t te alMiraetf»riatl«a •# adaoriptiMM 
daaovptiott at IJKJ«i906 (n 9 t l vixtora of otiloro-6* tma eViin%m§m 
diasiao-St I •itlylttiiO"5"wrriwidiii») voro aiadiad aaim • %«t«li 
«oolai««a» ttodr •t to* •doorption kinatiaa alMiiod t lMi 
oqitilibrftBa addorMioa mm* roaolwd aftor % h s b ^ i m * •oB-liaoar 
vacfoaoioB waa aoad to aaiiaata tha parattara E and i /o of tiM 
nroMdIiok ofOotioB (m/m » ffi*^*), fffeo adoorpttoo oooffioiAot s 
ineroaood « i ^ Mglwr aoit Ofiaaie aattar aaotant. fflM adaorpiioa 
iootkonv wom aot liMHur («/a < i ) « i\»r a i tiM ooilo toolod» 
paraaataro E aad i /a vara iadainaiaa^ of tba ooaaentratioa raaio* 
WU^906 adaorptioa oould ba rovoroad* Tlw valaa of aaa^tioaar 
gogrooatoa ttr ootiaating E aad i /a «ao straaaod* 
mropAsin* en t toM M i l * ! • • • aoi l - i (Palfli^piir •o i l )^ M i l ^ 
(^ ACr FmwilrfMMUMM M i l ) «MI wi l»5 (mfcwwil M i l ) i s t to 
soltitioii 9IMMW at 50 •ofl ¥> • flM r»«i l t« fltair t tat Tti-oiMwiM 
is c d w i ^ I hf a l l ttw thrMi to i ls* Adwrfitimi inersuMs witb 
inevMNMi is tiM eoaawiliiiiiwi 9t •daoi^ai* ana daeraaM* vitb 
tlia riaa is iaapatatura> Tba oraar af asianl pt adaarptiaa in 
aail«4> aail«a>aail*3* fm imlaa of t i » aeila aaaaa to fligr IMF 
tola as til* adaomtioB aaaaatty of ttw adaat%apf • Airaraga* 
valoa af 0 (fiartial aalar finaa aoatsr ahama) ia ftiffiaat for 
aaiUt UMiaalim graatar drivioc fMraa in tto Maan^lMi •t 
liaf<bieida fOr tMa m i l , hmi Taloaa af baata af adaavntion 
raipaal that tbia Maarptlan prwrnmn ia ^Hgroioel in natura* Tba 
UiU o%taiM« aatUfy tba Fvaoadlieb ataatian Md fallaa tba 
f i rs t w$mr rata agoatlMi* AtaarptJon asyaaity af tba aaii 
iMiaaaaa vi tb tba riaa in aativotian taBpirstara» lowarisf tba 
pB Mlna and tatMMims tba arfaBia avltar 
i l (9) atttdiad tba aAaarpftiMi •€ banalata an Al« 
and fa •iMtMerlltonitaa nndar vnriobla tinot 9R and taapavntnra* 
Stndiaa abavad tbat a ^ i l i b r i m vaa attaiaad vitbin %0 b and 
nasiHBB adaarT>tiaa oeaanrsd at |A 6*5« Tba adanrptian daaraaasa 
vitb inersaaa in tbs taa^aratora* Adaan»tiatt iaatbaiwa wsrs af 
Sotsrpa* iUteorptian isotbams and dason^tian •xperinanta ftrsTidad 
avidAsoa far a pai*tlr abaniaaiptiaa and fa r t l r a^Toiool adaarpti— 
af banalata an oligr aarfaea* lafer<niaaa an tbs aaardiantian 
and/ar pratoiuitioa af tbs nstallia eatiana af aliqr sarfaae ta tba 
aaibaayl af aaida graap Iband anpport frsn adaorf>tiao isotbsmt 
daaarntian^ x-ragr «id i r atodiaa* 
It (to) iinwstli»t«A tiM •JMnitiop and 
9t • s M r l itt diffiti«iit w i t sM^ptM 9t Atigaiti distriet fMstitjr 
t f at i vit l i 9 8 fltodf* ii«r % sf aoit* T I M adsomtitfn data 
««f« f i t ted in PrMadtiob •^Miioa and ttnn adaarpti— iaatttaiaw 
vaM af S<idrT>«* Tba adaarptiaa af aaaart ia aaita iaartaaad 
vit l i tba additian af atndga* fba dagradatiaa atadiaa abaaad 
tliat ia aiwaeaaa af aaaaga atadfa tba rata af dat««datiaB af 
MBHTi labiaati* ffha tiatfwtifa variad far aaotrot (aaataiaiai 
na mmBMfi atadga) varlad fron i d ta dO d« vliita i a ataflgi traatad 
aaita i t irariad fvaa 6 ta t i d . f»a aaMrt nHiftatitaa 
1l,ltidiaatiyt ••• tt iyttbiaaaatartda dstea I IMO) aad l l# -diMtfer l -
aaaaia aaid (M) at i% ^tv •f iwairtlitian « M tn U$ ia aaatratt 
wbita i t «aa anty 6«i<K ia atadfa MtadM a H t * 9mrUm ttAa 
iaartatmi Hr tad M M «aa tba m^wt Midbatita ia aaabinkt aaita 
wbita DA woa ia atadfa traatad aoila* 
SattMaa at at* ( i t ) atadiad tha infttmnaa af aait 
argaaia aettar aa tba adaarpttanwdaaarptiaa af adntMao by 
•aiag tagad iaaaatiaida. I t vaa ibmid tbat tba paiaibj— 
adaarntian \ir aaita ia daaaadaat an tba tgrna of aanoeiatiaa 
batwaaa tba argattia and ainarat aatlaite* l a a^Maaa aatotiaaa 
tba aayathiaa baa a giaator a f f in i t r for otgaaia tbaa far aiaarat 
adaarpti'va nrfaaaa* ravatbiaa baadiag ia atraagar aa aigaaia 
tbaa aa aiaarat aarfaaaa* 
wabid aad Satbaaatbaa ( i8) iavaatigatad aan>tiaa af 
parathiaa by fieita difforiag widaty ia tbair pftyaiaa aboaiaat 
abaiaatariatiaa aaattribf vadiatraaor taabaigai» divaaia aattar 
« • • t b * tmwt i a p t r t M t ffivgl* fiMiier aflSMrtim l^rotbion M r p t i w i 
i s M i l s * Vte fvlfttioiwlilp b«t«*«a pwit l i ioa aorptios « M 
•(»rr«t»t<»d with et«r MBA f^ TO« iron oxiAts* S in l taHT* iSMVUtte 
• o i l oonstitsMils t w f l w w a yamtiiloii wf^ t ion i n M i l s v i t l i 
> W$ w f « • ! • M t i « r t tat t l w i r r o U « M apnanot lr • • • l H «r MffMiiA 
Mit t«r at t#iwt« albvm 9^ Daaarptioo tttidUa ravanlad t lwt 
f«r«tbi»B aorptioii i n aotls hiigh i n orsanie aattar oaatant « M I I aa 
Sar i and F a t t a l i aoila af Kai«la» Saatb ladia* wan al«aat i r ravar* 
a i M « t AB a^utiatt t lag « / • • I ag£ i0 .a99 • 3.th {% mtw^miU a a t t a r ) ' ] 
• tM tec Of daipvl«pa« f ro * tba ratoti—afciy Iwtwaaa rrasadtiali 
•aaataatt it, mwA aoit •rgania aattar ifa«t4 aaaiat i a pvadiatiag 
iMvatMaa aamtloa in aai la v i t l i kmmm mrwmAm aat tar 
Adaorptioa a f a K I r l yavatblon an tauvle aoid aad i t a 
oatiaaio tmnm {Crn^ waA f a ^ ^ ) vara atuoiad kgr Mttitoari a t al« 
( i ) ) at t«o diffarant taa^arniaraa^ ffba aaaaata a f a a t l r i 
f a r a t M w i adaaitad wmn f i t t ad to tba Fiwndl ieb aOaarpttaa 
iaatbars* Tba par t ia l aolar tf99 awaigy «lM«caf aaa in ia i tU^ 
tba adaartylioB pr99999 followa tba • r ^ ' r * Tm** • baaata^ 
aeid > ca MMMita* Adaarptien in a l l tba 
bigbar at 26* tbaa at 59 • 
•awtt aad Raddr (i%) atadiad tba tba i twyaia iaa mt tba 
aorptian asabaaiaai and atrangtb of binding* Tba adaanitiaa a f 
iaofiratoranf 3*(%-*ioar»ro!93rl«9baqrl)«i«i diaatbjrl araajwbiab i a 
aa iaiMrtaBt betMeida oaad fmt tba aaotral o f graaaaa i n vatar 
and in aaraala vaa atoaiad an ais aoila tram %darabad at tbraa 
diffarant taayaratoraa* Tba ataadart fraa aoariy» antbalfigr and 
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9U%wopf • f •4Mrf»tiMi v»r» ealeotat*4 to ttBtertttnd tlM wititrs 
• f t w l i i %•««••« tut Wt%leld0 rad Urn •oil»» 
l.«MiMAr anft AblrUlM (15) Md» a k i M t U M i •^itiWriflB 
• t a ^ 9f ttm •daorptloa of Mi^otyl •&< porotbiMi • » • • fo i l 
orgcttio aMtor oarfaoM* iMlsbt into itw MOlioaiflw of ewlMfljrl 
(t^jtdpttyl •«•—tfcyl — r l w i U ) «iA poratiiion (O»0«outli^i«««p» 
n i t i up>iiyl»fcoi»lwt^lrt—te) adsorptioa upon ornaala aBfttor doriirai 
ftva ttm m&mmf • i l t jr etagr loaMf saaASTlllo s i l t I M M * aa« « i r l U l « 
WMk soils vas ottalnad Iqp two fold klaatio saa sviillbrlOM sts4^ 
• f adaorptioa is nooflow s^assas lorstaav* fks difforaaoas la 
sdsorptlim sHaraotarist&oa of tba mtimm typom of ogjaato Mt to r 
««va SBMll in both tba k&Batlo aod tlia aqaillbrloai atodiasf bat 
•baafiag tba saturating oat ton aod salaiSB to b r i f iaa gvoatlf 
twsriasad tba atsagptiva oapaoltios far betb tba iaaaetialdas* 
flw t a i t a d a af tba •daorvtivo •apaoittas vaa aaplafaad ia tanM 
of tba •agnitada of tb i brdronbobio aaf ias of tba ioa<N$tiaida 
••—t»ataa aad tba argaala vattar adaof%aata. 
• 
Kiaatia adaorptioo atodiaa aoaftaatod at 5f 85 aad %0 e 
rod tba rata to Ineraaaa aa tba taa^aratara iaaraaaad vitb tba 
litada of tba in i t i a l rat A eonatant baiag 10*^ aao*^* fba 
m t a * l i « i t i i « staa wm Intarpratad to ba diffuaioa of tba 
iaaaotiaida aaiata wlaoalaa to tba aurfaaa of tbi* adaaf»tt f ^ 
tba f i rat 10 wimta of adaorntiatt* At l a t a r tlw»a« iatraiiartiata 
dlffbalaa of tba adaarbata lata tba Intarior of tb# adaoi%o«t 
vaa rata l lHlt iag* 
(16) raportod dlffoalon of org 
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i M M t U i d M Ul M i l s * MfftitftMl %f d iMt i fMM nA tilMtlM^* 
to • s i l t ! • « • • • I I « • • • ! • # ! • • mmr m rmm* • ' 
•a t w is tar * ogaUaUi* AppMWil dlff^^toa • • • f f i^ iMi t * 
•tfl^«Ut#« f n a in * AistritatftMi 9t iiHi*«ti«ite to • • • t a m 9t 
t»t\ mttmr Alfftwtoa t i«« • • • iMitf of ttw ••loan to tto cttor 
tor • katmn ttoi« f to di»trltottoii « • • totovaiatA 1^ al toim 
tto ••toaa toto aarrov • • a t t o n aaiqg • •^••toUy aamtroatoi 
difto^toa orltotor* niifnm^m • • • f f i« iMi to faytod « M T ttotto 
with •••••attattoa tor totli tto Ina^oUoid—# la t ia«paaaa4l 
fa»t i ly with iamraaaiat asi^tara tottat tor Aia»ttoaat« toaa 
$0% aslaastrto aatotor* awntoat to 
i«%i s 10 mrfmm at 49)( asiatara a a a l ^ * la aoBtraat» tm 
i ta i i totaa atoaii i^ a»rt aatototof toa^ aitoMa aa4 aaa* • t ramtr 
• • i t o i tbaa 4ta»tlioata« difto^iaa •• • f f tatcata «^r« M M I I ^ T 
{n^n a ! • * * 9^/m9 •% U ^ a^iatoia aMit«at) l a t « « a^i toian 
• M b • • t to • • i t toiMn dri«r (8*7% s iO** aa' /aM at •)( aai^tara 
()# Tto iofla^no* af partltiea tot«a«B •oli4« •atntiaa aai 
ato^a» to tto • o i l aad af t to gaaawtir a t tto ^attoagr 
ttoaagli tto aoit par«^ as t to appaiaat tfiffasiaa aatffiai«at ia 
tfi^aiMaad* Tto l i t o t r totoatoar af attor p«»ti«ito^ to aaaaitoiai 
to t to tight af tto«« vaMilta* 
Bwri^ U7) stodi^d tto aohil i tr a t i i iaaaatiaitoa ia 
•ott aaiag a •laatfaril aalaaa ir«toa. Cblorlaat«d trtoaaaatoa 
toaaatioidaa • • ra iaaol»ito| plawato aaa Maalfatoa v«f« aaty 
aligiitlsr aahitof whit* «itoiaaa •aHibitad gtaatar a^ail it i^a* 
Tto aahi l i t i *^ af tto ins«ettoldft« atodied mmim uaapanfl witli 
ttoaa af to tof%ialtoa avaloatad •a i i i « r to tto 
• i l l t a t ( U ) fp0fH94 f%» « % i t i ^ • f p««tieidtt im M i t t 
InftaMMti Iqr aoil proiiortle** Soil i>«FtMit«r« innvMioiai 
P««ti«i4« wmwmmni « • ! • it0l«t«4 nsim •iaplo ••vfwlatlMi aM 
•att l i i t * li iMar i t f W M l — MHiljrMt* Nolkititi** of i t pMti«l<to« 
o« t« M i l s WW f i rst •lMr»«t«tl«»A %sr M i l tliiiH»liqr*r 
e l i f M K g f p i r ^ Itobilitf ot aeaioiiift ati^tsnai V M invvrMtr 
rtt«t«d to tiM odoofntioa of oiailor •oapovMOf f lold aoiototo 
•opooitjy oivoaie aottor ooA oUr • • • • i l O f AOA •otion-oatlMm* 
M p M i t r * MObilitjr o f OeidiO OMpOHMO (dtOOiiMt y i O l O W » fOOOOf 
and t«%ii4») woo 4ivootlr oorroloiod vi tb ooil pB oaa t fo ioo ly vit l i 
piolovMi ••otf>ttoB« Vooiioido Mb i l i t y toadoa to %• Mrootly 
fototoA to tiM toortootfl votor ft«s« 
Jtkm oolto iftro gi'iwpoa m i i t t u r to th t i r oligr aiocroloirt 
tf»ro « • • o tooAoMf for MurMHiflt of ooiiie tH»otioid«« to te 
aivootly rolotod to f I—iHloai t to otosr ooatont oad iovoroolr 
rolotod to •ooaonlaorilloBitio o l i r •••%•«>• 
Kofwool— ofMtiono Qomitly ooaloiaod fiote aoiotovo 
—poeitfy vator flnXf oo4 oftoo oiMOino or ohloropvoplMB 
odoorptlMi tonM for yroOiotloi aovootat* Tkooo i^Mrowtoro oro 
Mgfelr oorrolotod vitti ooit otgoaio —ttor eontoal, vMok dooo 
not itoolf oppoor io tlio rogroMloo o^pietiotw* Ttoo ooMfogo 
«OTlotioo Of iMPOAiotoA fro« Oboorvod M M l i t r » oerooo oU ooito 
•ad pootioidoo* ««• 0*0% B|. aoito. 
Pal aad clMdnrafarti ( i f ) ataaiod tlio oaNlM«t taMtvftov 
. > . » ..«« .»^ p^4 iMMi&e aeida. Tte oaiBliawM IMttvioitr o£ OooK^ o8 aoil oad 
• f 0»oa|^ M aoU aai aoida («U and Pitt) sbova t l « i 
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tiM — t l w f iMt lMm* f—tMlm LiiiKaatr ftM^ 9f onnm* aaa Urn 
mpttim 9tJOAM «oaiil«x i«a dtp—fli on tbf pn* At l«»*r pB* 
•troQg«r MidtA erMfiSt • •§ • OMR iwtm i l i a — t w a U r p«rtielpa«# 
ta t ta &fit«rBOtloos* Tlw rttl«<iM laotiitfaB PMaiMNi by Ming 
difforest •UotrQiyt** display ttw ord«r of rMWtivityt L i '^ Ms < 
K <K« <c« <^B fi»r tlw aMWfMsat oatiOM aariiUit t tat iht 
•wMHiia pfoeasMs taiw plaoa in thra* atag««» l|r uaii« Kiallaad'a 
a9i«ti«Bt ilwiBM^ u i i e •qnltibriHi aonataata and Oiblia firaa 
asargr cftaag* li»r • aaliMm tvaatisaa imrolirlqi bivat«>iit eetiMW 
bava btaa aaapulid* tog of oorratafad aalactivity ooofflelaoto 
or iboffvadrMVio oootttbrtov ooaataolo bovo booo otoitod afainot 
bfdratod tonte radii aod tba r»oinreoala of Bain * n b i a 
pai i t l a r a • Tba plots aoggoat tbat tba ralative af f loltioa of 
tbo oowrtar iooa far tba oaabapior oobatrotoa ar^ aaab battar 
oortolotad vitb a ratfwr tbeo vl tb iooio radi i* 
lal (80) iatvaatisatad tba aogroiatton of ioopioti 
in ooiU* Isiootigatioap «0f« •••doatPi i f l a r oontroilod 
ooaditiooa far ato4ripg tba ioflooMO of HoofiifttPBt 
oad aiorobiol daaoopoattion on tbo dagrodatioo of ioonrotaroo 
in tbrao ooila (alluviai» bloOk and b i l l ) of diffaroM o l iwt io 
•poaa of lodia* Adoorptioii of tbo boclkieide voa alaoat alika 
io o i l tba tbraa aoilo* Aftar UeatruetioB of organio aattar ood 
biatfipg ogaotOff tba oioorptioa of iaoprotiuott by alluvial and 
b i l l aoitt dooraaoodf vbiob iodiontad poaitiim* rala of orgaoio 
•attor and bindtog agaota in odaorpton* On tba otbar band* 
•doorptifo oopooitr of bloole ooll luorm*—* tbraa^fOldf vbiob 
— I f tad tbot ovfonio aott^r of novaal aoil tiod intarootod 
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vlt i i • i t i«« l« mtrtm— t^twUig # l iy humm eMpl^ats* 
• f Uoprotaroa io aost miU IMM f««triet«d« wUb •»•% • ! i t 
rwH&iiing oooeeiitr«t«4 in sortM* lagrvr (0 to S«9 «iO» I m t i w , 
Iwfliloid* wviA HMb d»«|i«r ittto soil ^ ro f iU VIMB i t « M lM«ta»d 
vitb ««t«r* AMqgst the tlii«« flollst iMprotaroa •eiw—at « • • 
fusttr ifi alltnrUl Mi lg wmAiim is Maek to i l muA •Urnmr i s M i l 
• o i l . Xa ioatfftt» mwMfit of ttoo hortiioidt is ooilo « • • 
rostrlotod hy orgaolo Msttor eootniito of t te M i t * Hggotati— 
• f iooftrotofOB io ooBMOtortto ooita oo« «oro rof>id tiMBi in otortto 
•oilo* flM biotogiool dogrodatioB • • infloowoA I r M i t niorofloro 
« • • anro pfonoonnti in oorly ntogoo of inmribotiM oo •onpnrtt to 
totor otogoo wbna i t voo nninty neo-^iotogioal* f«o nnjor 
Mitabolit«o» Tin* aonnootbgrl loonrotaron ootf 4ia»on»tl9^1 
iooprotnron ond too ainor attoboliteot vis* brteoar ofowrlobnurt 
•otbgrt nroa and ^»»»*ditaaiitotft a—beniwat «oro dotootod in aoila 
intnbatod for aix noatba* Ao o prorovtisitot a rovvraod^baoo 
bifb oarfOroanM t i ta id obroaktofraobio and tbin l i f o r t b i i n m 
gyopbio tooboiqooa w«r« ataaiafdiaod for nieroodotorainatieB of 
iaoprotaron and i ta natabolitoa in t o i l * 
Balajaania (8i) roportod tba tboiw^ii'Wlo paranatora 
aoMoiatad «itb tba aorptioa of dio«*o« fanaroa* noaarwit 
atrasiatf aiaaaina aad CXfC* Vba valoaa of-Ad (froo oaargf) 
af adaorptioo folloaod tbia aoooadim ordart diawlia» fOnai'oait 
•aanraof atraainaf ainaaaina* <ntf>C» fba aaatbamie vatoaa of 
tbo fraa anarnr iadioat«d tbat aoil oottoids ha^ ra aa a f f lo i t r 
for tba abova obaaioala ia tba daoaandiqi ordari Ctpc, •iaasiaa, 
•if«ninaf •wnron^ fanaroa and dioaiAa* A , Caotrapor) t«d a 
poaitiva Talna only for d ioa*a, indiaotiag tbat tba barbioidt/ 
aoit oa»lax i t nnatabla* 
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M i a n and f^mt <88) i d M t i n « d fwwtHa M U tn— « i tk 
• f i l a r yly^oo • tb<«l.e ol • •« f l r * i « A l «iMw«i«ristie« to rtaajirt 
m • » ! ! • (po«aol«« cngr brovn f»rtat adUaf %f«ini aeidio f)»r«at 
M i l * Mid randsiiwa) Anr ttM in pastioia* aoikility stodias* • • 
«iiit»%i« Frvneti Inrmro ••dit«rrsii««B soil V M f^nai* 
VMg at • ! • C89) ttiidiad t%m •OMintiOTi of M M iMntioidM 
in i»ils« f1» adaorptlMi kiii«ti«« of oldioof^y l iattno oat 
t r inoral iB to vd o«rt1i» oon^r ri^or ooitf ooA «o«a*«in soil 
followod tiio Frottodlioii itotiiom ofoollMi. T I M odooivtftoB 
•OBotasto MgotivoUr eorr«latod v i t l i ttM votor sotaMlitioo* 
Siailor rasoltt woro oMoiota with tto t t l w i i Of botail 
o^iti itoiMi oB« oolom odoorptioB* 
•oraooio oad Comojo (8%) oooooootf tbo foetoro rototod 
to fMotioido odoorptioa lay soils* llolatioooMpo botoooa odoorritioo 
of two Ofgaalo ogioolMHioolo ( • aenioBio aalaio lqr4poa&(Jotlff« mm 
a oatioBio« otttontiMOfOimCP) ood ttao piopoftioo of IS ooilo voro 
iii^atigatod taking iato aaaaat tba aiaorii oa^pooanta proaaiit 
in tiMir olay frootioa* Adootrtion data var« aaalyaad aaiai ttaa 
tiaaar fern af tlio Pr««adtioli o^aatiaa aad ttm yataaatora vara 
aigatftaaatly oorralatad with tiia olay aaataatf atM»eifio aurfaaa 
ar«a« aatian-oaaiiaaga aapaaity aad a^ af tiia aoila fmr %otii tlio 
^atioldoa aad for al t tto aoila atndiod* VliaB tiia aoila aova 
dividad into too group aooordiag t a tko aiaorala proaoat ia t lwlr 
alagr traatioa tbo aoil faotora ralatod to taa paatloidaa a^tooratlaa 
imv vara dlffOr^m af tiia alay aiaaralagy mt ttia aoil 
Stapaaa at at* (§9) atadiod tlia oliaraotartatioa of tko 
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m a i — i n i a l urtiftBigy teg. T I M •erpt iw yg ip t r t io • f •lil«ro« 
Kiattlmi •# • aw ip t i— mtA AvuMrptioa were d i i n « m i » 
#0i» M (t6) itatd rviB aad tsMS •p««tro»oo|iio «Ml]rM« 
t« dH«f«iB» tlw •aurpti iw iBt«rMtlMi l t » m » tlie biglilr polar 
Mri«—»lw(ipft# di«#i« i t ty lphotptema 0 M 9 ) « i i • t M i a r a 
•»titmriUMiit« •tmr <8AS«t) • ffto polar HMNr w l M t i U aMWors 
to intoroet irUli tbo intorlMwlUr OMfcamiQIilo eatloo in ttoo 
•oalaorillonlto oliqr and to dioplooo voior troa tbo oUr alBorol 
iatorUMMllor opoooo* fMo woo ooBfUrM4 t r SU> oV—ifottoo of 
o prlBBir Ut t ioo aiotoaoo oa^ paBoioo of iboot 3.3 A ftiriac tiM 
•ioorptioii prooooo* foat ovMoooo fOr o •••onioty ftatorootioo of 
W» v i tb tbo M f g o l onoBlo Mt tor oooooiotod wttb tiM elor 
•loorol woo oMotnta* 
ot o l , (t7) ottidioa tbo footoro dHorvtoioi tbo 
bobovtottr oad trooof»r«fttioB of oolootod pootloldoo la votort 
ooll Mspraoioo aod ooil* Fbotoobawloal datfoia| |«i of fordooot 
otraslMf diaoiaoOf oaratbloB» ohiwidl»boi» oorbatsiUdOt md 
oarbofinroo »oo atodiod la dlatll lod vatorf r l i » r «ator« ooit 
ooaoooaiottt • •< odaorbad on aoil* Vba fbllowiag aapooto wn 
diflooooody (1) pHroiooobaottal dagroAotioo data wbloh inelodo 
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% w f 0 i ' — t i w i to miffmmf wm^MmB «eailfiftBiqf H^^ and I R B U tm%M 
is Um pvmtmm mf m ItgHt iX>SW «•)# md (9) tlw VMettiritr 
• f atraslotf dUciaoii« ••r%«i«ddtt and twWItowi t^varda OR* 
vftdl««lc Md tiM d t tp lmaiBl #f ct wiib a t r M i w to ««t#r M I « 
iMk iB l M a t . ( M ) fliad&ad M I ^ « I M Md w t f i a t •# 
f««ti#idMi ralatad to plyaieo y lMt t i l , ptwpariiaa off *«arradoa* 
•al ia fro« tlw atata of saa Faalo (Brasil)* I f iMlag ydtawatrta 
H a t a H t d f aatuti— Md •ovasaol of atdrla (309 M>0)9 OT 
(99-t9-9)» i^raAllMi (9d*5i-t)9 aod aartoodMito ( iM09-t i»7) vara 
dataraftaad in ilia lateratovf %n oarrado soila* Atdria and ODf 
vavo aora aai%ad 1^ a l l aoUo« soil tbio-layar o m a — l a t i f I t 
rtMwad aldrlB and miv iMd alaa ilia loMat B^ y indioatins that 
t l i ^ a n laoa aaliilOtt fba ralattoa iKitifaan aor^tion of paotlaida 
MMI p1yatoat*otia«ioat otMrootaristioa of aaila ware dataradnad 
hjf linaar aorralatioa MiMOB aorpttoa oo«ffloiaat of aldriOy 
•atat1iloo« paratlitoot aad tUm ovtaate aattar ooataatt of ooilo* 
fItgMt alcnifloaBt oorralation waa ataa fOoad tiatvoaa aemtlos 
eooffieiast of atdrlOf «alatli1oa9 yorothiaB* aod otagr 
ot al« (99) Mda f lald atodiaa oa tlia borlsaatal 
aai vaitloal lAgratiOB of wtolOo (t9t«-<KM» aad otilorfaa < » ! • •< ) 
to tba aoU««otar asrvtoo of an acrioattwral f lold ofilali todtootod 
tiMt tka rotaotlOB i^ofiod of tba alaUar daaaa of tko t«o 
^aatloidaa to tlio aaaaao •eiatora oona la largar MMO &a tka 
toaafftolaot oaiatoro aooa* T1» paotlolda trawooart ia dlraottjr 
ratatod to tiM dooaga and rain tatana&tr ood iooaraatr rolatod 
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• «t9r« •^Nint* n » M r«ttfttloa«lii|it ••n tm ttMid f»r rantd 
f r«di«%ioaB cf p*siieia« ingr»sti«& into «»i«r tea&*s aarlag 
i9rf«Bti«l rain ^ r t o i s * 
Tlw 9«rtist«aM mf p««tieid»s ta •ai ls is • • — • I l i a af 
a l l tlia raaetiona, Bovimintay and dagradatiena aff tat iat thaaa 
alHMlaala> fiar a»aa»laf argaaa^feaaplMta iaaaatieidaa Mir taat 
•Blr a fav At^B in aoilaf tba a»at witetjr naad harbioidt 2«4«D» 
^ra ia ta ia aaita far anlj two to tomt vaaiMi Sif and atiMir 
aMariaatad t«rdraaai%aaa aagr ^ r a i a t fro* thjnm ta fiftaaa yrnr* 
wt taagar* Maat af tba antonio faaf ieidaa ara biadagpaiiito and 
paraiat i a aoil fsr a vaiy aliart pariad« Xaaitanio iHifiaidad 
that aaotaitt baaiqr aatala paraiat laofaat* n » aappar» t in ar 
oareory rasidnaa faraad aa a rasalt 9t tlia liiaafctiw mt fteigieiawa 
paraiat i a tba aai l tw a laag pariad* Aaaog tba argaaia 
fMgiaidaat tba aaat parsi9t<»i9t ara fMNtdsaa* abiab braalKdgva 
ia aavaral aaotba 9T avan in ana yaar« Bswaiyl aad aatlr i t t i ia* 
pbaaata vbiab paraiat fra« aix avotba ta two yaara adaardiag ta 
aall typaa» and tbira« vbieb m&f paraiat for awraral aoatba* 
0Mar f iald oanditionat Naaab baa an amratl batf l i fa in mil 
batvaaa Ibor aad aigbt woaka. f W W9m vair paraiataat in air 
driad aoil (30)* 
Tbast paraiatanaa atadiaa af tbaaa taxia aaapaaada mf 
• f ntaaat iaportaaaa fraa tiia point af aariroiaaatat pallati9a« 
aoob data ara irarjr aaaaatial far tba ragiatratiaa at a 
far a la—ii ' i ia l ai^taitatiaa in agriaaltara aad baaltb pi 
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«f tlM r«««iitt]r yoAitisiMd miliars in tiM mnm/tUl^ 
B l i m oBd Pa«n»lU (Jt) atadiod tb« p«r«l«tMi«» •# 
t t iplMK la Mtarat mmUTf w d , ar«t«r Mid r l w grain and fatiafa* 
Tkar fottad that la a l l aaWtrataa taatad tba pmnwt aeapaaad vaa 
piWMMat and i ta aataliolita anoii aa aul^iMia vr artj^JMHa mw 
raralr yraaant in aagr •# ttm ailialrataa* 
ViQp Mril iMpaa 0 5 ) atacttad ttw paraiataiMa af •laaiaa 
fta a aao^ aail vltii fR vafyios tpom 6*1 t« 6«% and arganio Matter 
tra« % to 8 par aaai* Biaaaaagr aaaljraia ifcawid that apprasUntaly 
fB liar aaat at SiMigi^ ai»pliad to tlia aaol tm iranalar or 
Broadaaat traatMota at 10 ffia laval^ dia^n>oarad in 23 dagra* 
Vhaa traatad at 890 ppm Ufwl aaatl MMMla 9t raaidaaa raaaiaad 
•^mn %ayaaa t yaaro* ftm aativltiaa of both tha aoaoa«l»«tiotaa 
of Baaaiaa diaapuaaiod at alaitar ratoa* 
•Mny at al« <3%) ataoiad tba paralatoiioa of akata ia 
aatt aarok poai «M olaa aadar oianlatod poad oaaditloB &a tka 
laboratorjr* fffeiqr HtmA tlMt Obata vaa atroagly aaaooiatad vitu 
••laala aattar aad I ta oowaalffama dvapfOA topidly ta a otoad^ 
itifta l a %%m wmA vatar* 
8araoa% (99) atodlad tlia foraUtaaaa of 
plrialiitea vat lr t la ao&l aad vatar* rirlninboa oat l r l d laa iy ta i 
rapidlr fraai ooil vlilla waaaaaa B^ag watar aolid»la parautad 
lor loagar ttaa« 
Taaa M i lagfeMae {%) Hadlad t l a paraiataaoa of BfV 
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to i n * M i l Md iiMT n a i i r t i l tiM Iff* ( t t i y l « f i t w p f c i n r t 
plweplwrBttit—f) VBitfiMs t«ri4 d m t O t f a in tiM M i l U«vi i« 
T»iy lam rtsiikwl MooatSy i l w t 0»58 y ^ •vtn at tlM MfteflU 
U M I •# in i t i a l d»M» fflM « ^ M l M « v«r0 fMMMl to b« 9*3»« 
iO«%8, ie«03 aaa t5«90 4UW M 5t 0«79« i«0 aai 1«85 l i ai/lM 
f«aip««tiT»ly« 
• t • ! • (57) # v i « i t iMir stoOsr on poroioti 
•nd aoMl i t r •t frttMlor iaaootioidoo io on ovt^Qio M i l fsllooiac 
fkimw otpliooiioa of otiilta liaofoof «ad MtorpirriviMM woro aot 
•ffootod tgr aoiotttrt level wiille feoMlptetHtoo ooA o«f%of«unMi 
dioo<»fioaroooo «eo o l i f M I r ftoter ia vator ael l * Botk fcarj—itdt 
aaa vertiael aa f f^a l of the fttrrow aimliotf Mtteriela vaa «iniMt« 
nm fty^lioA taototioMot vovt aat loaoiita to a aifaifioaat 
MiUa ot al» (98) iiMJaeit tko paniatoaao of otilorrorripbaa 
aad oiilorf»avioif>tioa (o«Ma«la«liofl io Mn/u) 1B atorile aoi aataval 
•inerckl (amidsr lofli) aad orgrioie (vuelc) aoite at tw»r aoiatoio 
loreloi a i r &Kf9 MM M f %• aatf iO)( of •aiatore beldiag aapaeity 
at M C« eUoTforrliilwa vaa fa ir ly ataxia io atari la aoila« witli 
ea«90K gi»eioim at tiM ana of tba Sttb weeka asiMiriaeal* So 
•atoval aoilat obloryj^iptiea diaapfiaarod aoat rapidljr fraa air dir 
aoil end aliciitly laaa rapidly fraoi tbToe «aist aoila* 
ChlorfesiTtnptMMi vaa fair ly atable in aterila aoila v i tk 99$ 
raaaiaiat «t 9% iiaeka at a l l «aiaiara lawla* lo aataral aaUa 
eMorfttOTlimlioa ia oootraat to cblorMrriokoaf vaa aare atcMa ia 
air diy aoila* Xa aaiat lona tba diaaupaaraoae ratoo of 
ottlorfswrinplioa vara ai»i lar at a l l tinraa nalatara lovol %ot ia 
•aiat «aak i t a dtaOMpaaaoom «aa proportianel to tba •aieturo 
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mtiqrmillM mad Aciiiliotr»4nw <3>) mmtm&UA Itftorstoir 
iiwOtltoa tttiditts to vvilMt* tlM p«nMl«t«aM ana wf •t 
aigmaUwi of ttblMit ftaUffOtHimi onft fiMwUroio la rtd» 
%lMk OBd tstorito •oi ls Midor tvo aoiotoro toirols VIB, fl«ld 
««p««it7 oaft luiwaiti—• vitli tvo OOMO of ••eb p««tiei4o« vis* 
29 and 90 .»g/f • nM frtlotdod dotvsdod fooit rooebiiNE low l«v«il« 
oltbiB CO digro* Vottattio pgwdtr fMnaiatimM war* wmtm p«rsUt««t 
fBllawtd W dBot mid te» Ftroistoneo of •iiyMBfli was laofar la 
lat»rita aoil fallowad Iqr rad and blaek aoila* 
AfidLtetri at at* (%0) atadlaA tba peralatanoa af aaaa 
entaaoybaaskrt^a SMfb cia ortbaaa and ^ii»lpbaa iB aoilf waiat 
Mid oadUisnta* litMliMiiioB af arttMoa fMa aail vaa vapid* ! • 
i f dqra BMi*d»taeiabta raaidMa vare abaaiDad vbita qotnatpbaa 
faraiatad apte 50 dajra* dlailiirty ia wt^9r betb tba inaaetlaldaa 
paraiatad tor mmm ttas 7 dtgra* 
9»ti«aa at at* <U) atodlad tlw faraiataBaa af 
iB p%t BBd potato* flwr vaportad tbat aaBaBaD bad a batf«»tiffa 
of 9 to 9 dasra* 
panabMiko (4i) foond a rapid dagradatioa af 
ia vatar* Tba daoaapooition fattoaod a first ardar voastiott* 
Tba JoaBi»uaitioo sssstasl saa datandaad to ba 0U69/dir» 
OB tba iMiaia of bioaasay atudlaat Barria (4)3) ataaalfiad 
issootioidoa iflto tbraa gioopa dapaadliig oa tbair poraiatenaa 
io aoit* PiriBipbaa awtligrl vaa ptaaod in •adavatotsr raai^Bot 
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iMiliiilMtrl •% at* <4%) stndi^tf tut ^nistf^aet vf 
|iiriMlpho»««»tli9rl in Mil in e tUlA •X|p«riMiBl« TIMT 
that plrlMiplioi ••ttyl appliaa # £50 g A«i«/lMi MM^NMni 
M^^Uttlr fk«M tiM i«p 7*5 OB of ooil in 90 dOFOt It l imt M M 
rooidooo (0«Q8 ppm) wmmlwtA liigroiid 30 dagro twom oppHiotlw 
• 900 g aa^/lM* Mnrt tUMi 60 por oant of ttoa ioM^tioidt 
ap^liod at tbm tim rat«« ttaappoarad froa tb» aoit ia ona digr 
aftar apptiealiMi* 
Varaiataaoa of piriadplwa • t l l y l ia plaata ia alMrt* 
TIM ratiid loaa of ytriwipiiaa i t t y l frMi i^ tant attrfaoaa oaa W 
attritatad to ita aoMoptiMlity to Tolatilisation and pfcitai 
dagradation* 
Caamtt aad Dabrawafci C%5) atadiad tiM diasipatiaa of 
tiiriaipbaaHwtiqrl raaidaaa ia pl«ita* fba plaata vara a^ ragrad 
vitb 0,i i^r aaot piriadpbaa ••tliyl • tOOO l/ka, Aftar a dn^ ^ 
ttM raaidaaa variod ftwa OAS to 0*66 fp« ia euaua»tra and 
0,6« to 0,76 PPM ia toMtoaa. Aftar 3 dara tiM raaidaaa Ml f 
0U2 to 0«M ppM in aaannbar aoU 0.4s ta 0*76 ppa ia 
Faraiataaaa of pirftpl ia laattyl in atortid 
taan& to ba ^ t a long. OlMwale aad Biadra <M) rapartad tbad 
90 par oaat of piriadplwa laatbf 1 appliod at 30 and 90 ppa Ittml 
to irbaat grata (aaiat«ra aawtoat 8*6 par east) aad atarad ia a 
far* gidaaa^ «as l»«t i« 3 to 4 •oatba* 
at at« (%7) tvoatad Imrd viator iriiaat at 7«9 aad 
14 *d ppM la^ pol aad atorad ia total darkaaaa, Aftar i t Matte af 
Zfl 
•t«tai» in eloMd i»ra at 86 C aaA 90 p«r Mnk itilotiin> lMA<Utr« 
tteB 70 pmt matk t ilM appUcd »irliHplMi>i i t l y l s t u t 
litMMr MMI Oai^ <«8) stitdiM tbt fot« of (i%C) pir l • !»>•• 
•tttgrl m r t M and vliMit graiBO at tmc aoivtara l«ipals« f lMir 
fMtt t t * M M A H W I vBdar oomat aeodltiaw far f ra ia s t w i ^ , 
filrlaAnHoa"—tlyl dagvadad alowty* Akaal 90 ta 90 pmr aaat af 
i n * appttad iBMotioida tawal id mmdrnam^ «Ma Wk vaalia* Vka 
atgiadattaa waa faatar at liiclMr aalatitva aontaol* At 80 i^r aaat 
aolatara taval 9S p*r east af ttw apa^iad ptriaftaliaa i t ^ r l 
p^raialjad aa api^ pawft to 70 par oaat at i3 par aaat •alatora laival* 
H7' 
r i (49) datarataad a a U U ^ aad paraiataaaa af tlw 
tefM^daa atraaiav, wiaUwiilar and t«ftallrlaslQa in plafta f U l d 
•alag f U l d Igrataatara* Fiatd Ijraiaatara paakad vit i i IS Kg 
(nr) Plata f ia ld aand ymf iiaad to a t u ^ tba affaativaaaaa of 
ra la ia i l oa tba aitoiHtjr and porsiataaaa of aa«wraial fai ' i lationo 
of atraaiaa (Mrax 400 L)» Mtolaoiilor (Utal 960 t ) and taalMtigFt* 
•s&aa (GardapriJi §0 ¥ ) • Tha aaxUaia aowwHit af atvaaina* 
taitaitl«rl«tlaa aos •tt«taotalor« raapaetlirtolTt yf-n 90« 80 and 
10 OB mdar rainfal l and 70, 90 and 40 as saiar oapplaaaatavr 
vataHm* 8otk atraaiae aad tartatlqrlaaiaa apiiaaraa in %\m 
af ftQ««t ffilloatafi; a 90 « • vatar appltoatiaa oa dajr S« Atraaina 
• I fo apf)aor»d in t t e afflaaot an aoaapol ooaaaioea aftor vaab 18 
aOfiplawiaitarjr vatarlag* 
(90) atodttfd tbo BaUlt t r aad paraiat«aae of 
alooklart atraaixiog «»talaei>lor In p2ciafl»ld aend nnA atraaiaa 
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•oA iMsoto* in OftaifVMd s i l t toa% B»im f U i a l3r«iiwt«v»» 
Nobititr MA 9«r9i9i«iMM #f w i n U l fotmlatioiM of alaotilort 
«HotMkl«r M A i M M f M mw ttttdiod wnotr tvo Mic i« i« r»ti«Mi 
• • m i 75 s i5 • • ti»tA l y t lMters* Ptovalatod atraii i i* « • • Blm 
•ppl iM %o aMb lr«i«tt«r for roftroMO p w y — * AtaolOor* ood 
•ototMlilor-tivatoA Isroteotoro vow* pirtwa vttfi utelnflotd ooad^ 
vliilo Bonoywood s i l t I O M I vao nood in iMMoioo^rtatod Ijroiwitoro* 
yiM offltHHH « • • aonitorod for •amh o lwUal» end aalaotod ooraa 
»ora oaotiaaod (7 x iO «i) and nnalroad to dotamdna naitilitT 
jpTOftlao and paralitanea at vaoko 1 , t» %« •« i t and 8i« fba 
90|( dioapfiaaraaoo tl«aa for alaohtort atruinaf iaaaofoa and 
notolaelilor varai i,5f %f t , 5 and 3*% voainit roapaotl^lx* 
Vntor a^lioation dorinf nook I f following paatieida applioationy 
•roatod yondinff on awfnoad aoil ooroof trantportim atrastno and 
innsofoa to a nasUm of 50 on daptli, VMlo iooaofM novod no 
fitrtlior aftar voak i f atrasloo and daaatl^latmnitta (Daa«Atr*) 
otfiiMto« •laiioiiailn sMiiiitr tteoatiwin ti» otodr* pondimt 
on nonaynoad a i l t loan ooroo praiiood groatar atranino ant 
Boo««Atr« l i M i t o than in i^lainfiold onnd ooraa* Doo««iAtr« 
piodnotlan inoronnod witft aoU •oiatnra oontont* lolotlTO 
aobllitleo in nlalnflald oand voro * •oo. -Atr*^ atrastno> 
•ototoofilor > olaobtori in nonoywood oi l t loan* Don««Atr«> 
atranina > iaaaofao* 
•aiUMrdt «t ai« C5i) otndiad tlia fioroiotonno of atranina 
aa affaetad bgr aolaotad aoil proportiaa* fba ralationatil^a Wtnoon 
aalootod oail pro^artiaa and t te bioaatiTltr of atranina vara 
invaatigatad in f U l d t r ia lo* •ioaotlTilgr «aa dataininad 
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^•rtodiMttar far npto 19 «Miliw « i • v«Hl«t7 ^f M i t tytHM ««ii« 
o««s (AviM Mttva) M tte t««« pUat* nm «pfiU«itAtB « • • %Mt 
«MT»lftt«a vit l i th9 4ii««iie MttOT «MilMl 0t c) mA 9 tw^r9imm 
• l»rMt«r l f t t iM of tiM M U « » Cloy oootMil oM 6t0 oftor iMirbioiao 
•ppU«otto«t IKC, ooil yil OBd F rowroloa woro i i ^ r t o H l pwiUio io 
of otrooiBO yoniotoooOf vMlot l^tb cnic oad ot i r oooitot «oro 
poor e r i to rU* Voroiotoooo «oo oototlvolr oonrolatod vltb 1lB« 
tat fOoiUvolr v i t l i liotli tbo ooil fS oai P rovmroioa* sineo tho 
diootfiottott of mtrmim to wot of tuo ooito «•« v i r to i t l r M^toto 
oftor 18 —tlio» tbo prodiotto* of iioroioftf»tioo \f tlw ooil 
ffoportloo woo foor «t tbot otogo* Difforooeoo io porolotoooo 
¥otvooo tr iolo in olooo proxiiy ooggoot t l« t ii«roiot«ooo of tfeo 
feorbieido woo aoro otoooly llokta to ooil oborootoristioo tboo 
t o ollMitto ooaditiooo* riMOt oorront voittiw poriodo, vh&ok oro 
HBO—iMiKI for OFoeifio eroi»Ot OOB %O dofiaod hy diotlagoUlii«i 
Wtoooa ooilo on tbo teoio of ooit oMirootorloti^o t l « t ofioot 
odooTfittoo ood dogrodotion of otrosia»« 
Poroiotoooo and aolHlli^ of oolootod pootieidoo la 
looMlot ooilo of I l l i ao io voro ia^otlgotoA I r Mi BOMM ot ot« 
(98) • flM i i O M B i tmA Kroiotoaoo of ttw ttotoo vidoly aooA 
pootioidoof oloohlor» otrooino oad nhturpfrHpm^ novo aoaitorod 
ia f»ar rofiroooatottia l l l inoio looooiel ooilo* ttm diotribotioa 
of pootieido rooidaoo ia ooil<-ooro oad aotWaalor ooaptoa «oa 
ostroaoty oarioblo vit l i la and Wiaaoa t l » foor ottoo* n o gfootoot 
•ooo of tlM ti4>otieid« r^otdooo voo votetaod ia tbo apo«r 80 oa of 
o i l tlw ooilo tlvaaglMat tfeo o t i ^ poriod* Tko opiiliod pootioidoo 
voro aot dotootod ¥oUw to oa aa t i l tlio oprtag oftor opptiootioat 
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tetov • «*ptb 9t » mt Bma %n JjH pt Mit^watvr ftwaiilM • • l l««t« i 
• t d#f)t%g e f ^ 1 Urn A t r M i M « • • ««t««t«<l ia % #f wrttmrft— 
Mit-«9r« SMpI** md ms not ««t««t«d ia Mil«««t«r aMplas, 
flM ««t««t&M ^ i ^s t lQ i te MaUaaa «t ««9ttif • • r t r i a tiM gravii^ 
• • • • • • t • » ! •tUr m t i n t * vTMiDitati^a sad rMkavaa iadiaataa 
tlMt t iMM paatieiaaa ^ r a i a t ia aaliaoit aad craaaiaatar ter 
ttMHi i era^ yaar* 
W i U i m at at* (S5) vada a aaa^vativi atadr af 
• t raslm raaidaaa ia arop rotatioaa* Tlw baitda^ af atraaiaa wm 
ianaatigalad ia aoita aa atoiaii aoiti vaa rapaatadty grava aa a 
• a t ^ arat aftar vbtat* StiMaida tvaalaaala far iba aara aata 
aitlMT atraaifli (8 fei/lM) 9r atoaaiaa • alaalilar (0*7 • i*6 ki/ha) 
AflMT 7 ^ fwm af aara ia a triaooia i rotaiiaa af aagattaat-
wfctat <«atB)«wliaat (aara)» a^ Nwt 0»7)( af tba tatat atrairtaa 
aputiad (ii«4-49,« Ks/te) faaaiaid in tte aoit . A aiaitar 
paraaata^ ataa paraiatad viiaa aara vaa grawn aa a aatab ^«p 
aftar vtoat avny yaar (vitfioot ralatiaB «a« aagaiteat) far 
i i raara (tatst aaptiad atvaainatid K g / ^ ) * Atraaiaa aaattr 
mu i i t a tad ia tHa tap 10 as af t l» aait (<0,09e pm)% atraaiaa 
aataWtitaa vara faaaratly praaaat at <0«00t 
la at a t . (9%) aatiaad tba affaata af iMwaqaia 
raaidaaa aa aattaa li^aaataJaa jtoaataa^ • Fiatd aad tabaratair 
•iMdiaa vmv aaadaatad in i9d7 aad i f M aa aa^rarat Ailwaaia miX» 
ta dataat ttia affaata af raaido^ tairata af iaaaajaja an aattaa* 
l«Mn«ala waiatrat iaaa raat iai fraa 0*097 ta 0,0»%^ps/g aad 
24 
O.0CM>«0ft9 pMlt, «*r9 fnmaA to Mil M I ^ I M toteB mttmr i t MM 
•tplte»ti*a« at tb» rmt— •t t¥> g/hm* CvttoB jrtolte «»rt 
fro* 7 t» 4t9( to t9l7 • • tb« toll MaMntratton of toitupto 
iiior««»*<l from 0*007 to 0*084 Jil/f * XtMMNMiil 9«rsist»B0« «*• 
sroctor to •logr tol ls tlioo i s 1O«M or ooaar lo«w* iBMo^aia 
vao iMokly adooi^ od to a olao^ y loa»f aod •omlir loap toil to 
lateoroioir otoaiost tiio odoorption dia aet aiffor •igoiftoMllr 
W Mil tostoro* A %iOMfligr irtiltoii« oottoa so tiM ioMootor 
•l»ooio« «ao dt¥tlopo4 to dototviao bMmpUa OMMoaftvattoao ia 
ooilo raatiflg tfm 0 to 0«06 |M/C« Saasa^ia ooaooatrottoat 
tfotovviaotf Iqr tfio %ioao«t9r wothod vovo 75f77t oai 9&$ of t%mm 
«ot«rvln»d Igr olwaiool oatrootioao fOr • ol^r, ISMI, and omidf 
l90« aoilf roapootivoly* 
lAjCOMl ood totbraatlMB (59) iavootlcotod tba yoroistoaao 
of too vld«ly Bood iiooticidoo» aowlr ootteiyl oad oortofOraag ia 
floodod lateritie soil witb a •!•« to aoooooim ttoir rooidaal 
tosioitjr* 
Moliiotfa <96) rowalod tte b«o«fito of pootioidoo ia tl» 
QiMitrol of iaoootflf pooto oad dioooaoo of oropo oad oidooprood 
oooarioaoa of pootioidoo rooi^ MO la ooil^ «at«r» food« daiiy aad 
pooltir pfodaoto* 
Niaaliai (97) dtoooaood ttio proHloM oooooiatod oitH tHa 
indiaorliAMto aoo of po«tieidoa» toU Of watiaotioool Mapaaiaa 
oad ••atuiia aoodod ia tlw tHird world to «itl<ato paatUida 
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• t M U s •« t to fmU mf Mrbarrlf phorat* • •« t r m i t y l i 
U M M M&U • f KanHitti» ««r* Md» tor RMtia^iuM FarM <)§)• 
A l i l i i r tu i j f a t a ^ •« tlw iMraiataMa sad MUibollsa of tat^mtflf 
filimrst* and tridaaarpli « M aarried oat in Ma«kt vtL^ tatarita 
and aattoa aaita* 
9Mar aasHnaodad oaaditimi, aailMvrl mid triiiMaipli 
dairadad fMtar in aallna and black aolta ttian la rad and tatarita 
aalla* wMati m»M attrtbutad ta in i t i a l aait ^ « Tba ra^araa wtm 
t i«a tor pharata biaanaa at adaanptian aatalrala* MatiteliaB 
raaoltad in i i napttatt phavaia anlfasida and pharata* sai l 
naadim iniiinaid dau^dntian in a l l tiM fanr aaita dM ta 
fMitBlMNMa 9t awnraiiaitr* tfi«ra«arganiaMa alaa dagpniad 
paatloidaa« tmm^mrt tht rapid dagradatian nf aarbarrl and 
tridaaorpb in Ugli pB aaliaa nail ma liatb abMiaal nad niarabial* 
Organi* aaaadMnta aaab m* m or riaa atraw or aaaa anha aataapad 
aarbafirl and pborata dagradation nndar tba two Hnlstova 
aanditi«nn» •n tba aatttrafy» nraa or anniiiliin antpbata al igbt l j 
iaaraaaad aatfcaiyl and pborata paraiatanaa in flaadad and 
non»floadad aaila* AanonlaB aulpbata 009 nora affaatiira in 
inbibiting dagradatiaa* 
diatribotian dapandad an aail plgraiaa* 
abartaal abaraetara* fcaaabing laaa af aarbaiTl and pbagadi waa 
•ara in rad and latari ta tbaa in blaak nnd aalina aaila. fba 
diffaranaa in tanabing laaa vaa ralatad ta aail taxtnra and 
Igrdranlio eondnetivity* Oiatribntian of paatioidaa vaa iaifaraalr 
ralatad ta daptb. salint aoil adaatbad bi^Mat fnaatitiaa af 
aaiterjrlt fbllavad by blacky latar i ta aad tad aaitOt 
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pmrmim •4«»n»tlott « M MglwH in let»rite soi l , foll«w«d hf 
r«d« •al iat and bUok Mit«» O^ttfM stadiM •lH««d sndwil 
•INiUi aWMMHl of yhwpit i s MrftHM filants vbloU a««ant«««i 
in tlM a^i^at racion. OJH«fe» of i>iionitf» frm ligM, fldtts (vtd 
MM lai«ri t«) « • • factor t iwi frmi baatgr aoit (btaek ao i l ) . 
t iAai at al« (99)* Lin, Sam and firriaga «»4al KMT « I » 
pradietiMi mt at«MBl«ta4 9««tiotda raaidoaa in aoil liaa teas 
fiirtlMr danalopaA to aatiwita M a t w foatioida raaiteaa la aolt 
aad i a i i f t t a « tm a foaatioa of tiaw fn diffaraot ordoro of 
paatfteida daooa^ooitlos raooilooa* •oriflootion of tiM datotoyaat 
•o4aI oa t l a looio of ofoilaVlo 4oto oa ootfcort 
plWiotOf otelovMit Itvatrta MM 89%t5<4 to Aoooilbod* 
poralataaoo of poatloidoa toaiduoo ia ooU aad oogotatioa oar ^ 
pradietad frea tkio «»Aal aotlMA* 
Moiiar at a l . (60) otoAiod tlw yoroiatonao of oi«iooi% 
roaidooa to aoopoo drigoa oogaioqlato) oot aolt andar tPOjiliil 
oottditiooi. RaaUaoo of oldioarb 10 0 (i»85 aad S#5 Kfe/lia)t 
Ivooioaol at oootait oaroiotod ia Faaa Oofaoali ooopaa j * 
amtqioqlata aad i t a aell Iwyoad dO dqra* Aldieai% aalfoaa w— 
%%m aajor aatabolito 15 daya aftar aopliootioa* l a aoilt 
aoBfOfoioB of atdieef^ to aldtoai» aat^aalda aaa alow lot that 
of olMoof% aalfojdda to oldloarb aalfooa was rapid* lnaaaMas 
Of aldlaarti roaldoa laraad to aai dai>ta atartod v l ta ia 7 dqra aad 
oontlaaad aoto 90 dara* Alaonitloa %gr oootna toata oaa roold 
aad tba raaldaa laaraaaad la loth ilia soot aad tiM MMOt apto 
19 dagra of orop ^rowtli* Xa tba root tba foaldaoa ooto prlaarlljr 
2? 
•ldi<w% Mtfi>xia», cldieai^ mttmm mwA aldUaiHt wlWfWt Ui 
• f t * r • • • d l U f MMiiMM9« fflw MsidM l « w l &II p9dm •% dif fwvai 
pi«iitaM ««i 0*16^»30 iic/et vbiob « • • m&im tto Mm&Ma M^«a» 
l i a i t pmrtimOmrlr « l 8*5 % A * « 
UMifitmriettf af two trto>«MMtte<rr) «t«pMBis U M U * T I » 
frmitfi99ff of triotaMrltln oltlorido»trlnl»oqrl«9lM»OT>1iino oxidw <I) 
M i diotoflrtkotrltitt Ivoaldo ( n ) to aootortliaoi OOIH^ lowi ooil 
•ointaiood io tlw dork of t/B^ of l i t votorHwldtne oofooltr oai 
ot 87 ;^  8 «»• otodiod mwr 89 dofo* rihi pogootogt r><oi>»fy of 
tlM ooNpooBdo ttpoa oxtrootioo witb oootoot iMwdftotatrt Aftor 
8|iptie«tioB to M i l « • • ^ for I ood 9J^ fM* I I * Tlw liotf«llwo 
of tbo OiOvoMio vort 15 diqr* for I oad U*2 diro for I I * Aftor 
89 dir» f i l l w i a c oi^Iiootioa of tko • • •y i iwi i U ooll < 8*5 M / i 
of I OBd < 9»i M ( / i •f IX toMioMI la tiM ooll oo • ippipi i to tbo 
otort lm •••eiotratlon of V^ pm/u vf av l l * n * 8 triorgoootlo 
••mpiwid a r %t • t i i l l 'A •^'•vr s»5 voobo lo tbo f lold ot o toto of 
< 0*005^*01 Kg/bo* 
Voorr ot o l * (68) otttUloa tbo porolotooeo of alno f»r»ot 
yootloldoo la tbo oarfooo borlsoa of o tfplo ^aagtHpi—lat ooll 
of tbo OooU IMioattl r^ ovoot* 81s boil»loldoo (8«%«Bt dl«M*a, 
dloblon>rop» boao«lBO«i« ololoroat ^id trloloprr) ooro lo j tHdt 
lato turbor oA (Qaoroao loovlo) ot lobollod rotoo for olto 
t^ronorotloa oad 9 laoootlotdoo (oblorn]nrlfM« fbaltrotbi—» aad 
tlBtoao) voro oonqrod oato o«id plao (Flaito eloaoo) for boHr 
bootlo ooatrol* Soil oorolotoaoo of tbooo pootloldoo aoo ooolaotoi* 
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lattUI mmmmtrmtum la tte A^ iMHrftaoo • f • iyH« 
«fir« rtUtftfl to tiM afipUtsttoB rtt«c* nmotpt Ibr • Mil^N^iplloi 
gMMlar fwOrt iw i of lMXBsiaoii«» applioatlon of pootioidoo 
to tlw «H1 prtfbilttsr ooounoa ?»ri«oritr «• • roooU of t i t t«n^tt , 
erovii tooehing^ oto* vootwff^ and oniltogo* Mnk ooaoontrotftooo 
of Mot of tiM terbieidoo Ui tlio A Iwriaoo oooorroa 8 ooakbo oflor 
omiliootioa ood f>Migod tnm 5*5% mA« f»r dlehlerftroii to 0*10 m/kg 
for d&ooite* Tlio ioMOtieido |MOk ooDeentratioao voro rooel»d 
Wtoooo 3 OBd • iMitta oftor oofiliootioo oad Motod firo« 9•if m A i 
(oblesi^rrifoo) to 1«54 mAc (fooitrptldoo)* gmoiaiy fioote of 
oow pootieidoo fooidooo ooio frofooollr dotootod in tto A Horiaoo 
8 to 6 VBOtfio ftftor opplieotftoB* tMOffft fOr oblorpTvitM oni 
tioiaoot dooottrrtlooo ooio <0«%0 vgAl • t ^ t8 •ootto* 
roroioloneo «•• foaorollar in tlio ordor of oblovfrritM < iiniom 
fetai^aoBO < lOaitrotliioB <diehloriirop < taioi^oprr < niotofaa 
diooaio < 8t%i4»» Appoytntly^ pootioiOoo oji^toro of fwoot 
in dnotgr oooditiom ood oitli MUnna ooil pootieido 
i^ono vooU not bo oignifiooal < < 0 ^ and OM of tko dM 
for btff%ioidMi and iaoootioidoot rospooti'voir) • 
and Agnlbotri (65) atadiod iKirsloloaoo of 
doUoMtbria in ooil* foroioUnoo of doUowtbrin «oo otodiod 
in XAfiX ood btook ootton toil fbrtiftod ot 0*89 and 0«9e mfi 
lovolf aoiatoood at fiald oopoaitj and inawHatod at 85 • i C» 
faa aoraiatonoo of daltaaatbria aaa aaro in blank ootton aoit 
tban in XAHI aoit. Tba batf-lifa imriod fraa ii,6«^5*4 d r^o 
in XAftX aoil and ie«8«a0,0 dogra in blaefc ootton aoit* Tba 
inoroaaa in tba vato of onptioatioa ottgbtljr wdnotd tba rata af 
diaaifiation of d»ltaa»tteln in botb tba aoiio* 
;fi»L, i9 
• f l i t i i y i t i tB *iniiM Wtmtm* ViiiBjal^ a^JBiiiai «»l»BKtii (b) am 
In M i t t tb« r«8tdM« 9«nril«i«<l iMfWBd iO 4 i r * in M i l toltovinc 
ftnrmr a^iilieflftloa • 0*5 « i t«0 tig ••i«/lM« flw OlBBi^atiMi f 
rt»l4»M follfiv«d f i rst ord*r kilMtios ana —1wn>»f ilMWua • 
talf*lif» Bf BbMi t wHilt ftn Mii4y I B M I soi l * Atawptlta • ! 
r»8ldit«B tgr rm^rn wm npta tet f«rtlwr trMwl«««ti«fi to a l w i f 
« M st«ii» I f j t i B fml&mm iti f«»ts «*vt Bto«i'v»« %)r &qr 7 Mii 
tiMi la Blw»« 19^  «qr t9 Bt •9i»tte«ll«a* fflw t w B t i i i l l — •# 
r»«idM« « • • BtmorB Mglwr in V M M MMB in •>• •>• • Wa r#cft4M« 
in fruit9 e«iil4 Ho a«t«et«d« 
SMit and ttiltlMftiie (63) rmporUt^ tiMi i»#r»lBt*BM • ! 
ni«tfip'Hii«Hiityl in «& iaMptl»ol« tim ptrslataao* • ! 
ftiMWiity 11 pwtBtyt H t w r»ta« Bf «p|^tlM*l#B Mtf at tinrM 
MmnratarMi in a Btmdtt I * M I w i t « • • •tttdtod. T I M li*rt»lol(itt wmm 
tamA t« h9 rawtlly lost am Balr 8^ flasgitop p »%mift wm iBssiwrti 
• f l « r M k* »#rttotwitt BlttdlBa vsr* taM« BI I t j s n s f s i i t 
ftaMilfop«1^«««ia froa fliiBalfBiM pi»Btyl «ttd r«i^rtad M t«t«i 
r M l t e M * Tto Mid twm sf tlw IwfMeld* iMrt • Iwl f l i f t •€ 
19*8 <itv Bt ii9f«iil MM 89*9 4cr« at 4oMikl» tfit r»t« of avvpllAstloai 
Psrsl • ! • « • • « • • lovMnMly related ta aalt taafMratvra am 8*9 
mm i n Mgtor ttaaivBtimi •f fltta«ifBp«» aeid •Mwrad at %0 ^ ! * • 
taa^avad t o 5 9 ^ 1 o r S i ^ t o * Flqaalfiap •B«»B ty l vaa da«radad 
to M i l to tlw MffMBpaBdiag aaldf ftoaslfa^w^t «kl«<l ! • v l M 
ta ka h»i%i«ldaltT aattiw. 
t« tlia 9«aMat Bta^* a« ttgaMpiwapiBrtta iMaetiolda 
Kalattilaii t^dtO^Jlila (atlM^pttarbonyl) a«ii^ •,««dlMttagrl 
30 
• H i t «»ll«at«A fwvm tlw Atigatli Mailto On&vvfvltjr rmtm mad 
htotik of Aligavli tftstriet* T I M i««iilta tfbtftiwMI nm 
4tKBMtft la tHU OiVMrUt&OII* 
f lM i>w—l stii^r ifMi tlMMftnr* tanimd wit vi tb tiw 
( i ) ffo •tMOsffiaiM wM asdliyt i f tttf—tTt i ^ ftwlytiMil 
t—iMiipMi i»r M i i M t i ^ i i •# nt««M«B ia M i l . 
I fti) f » stadsr in Uli»rtttOfr Urn 9Mnii«l«w« af MlatM^a la 
Mil* 
( i i i ) t a attt^r tii» aatora at •aairytlaa itatlwiaa* 
9B a t t w (lf»«*l Li* ior) Md Mt i i in t iHty toi«e» 
($f«troiiio«)t i^rdrD«»t#r (8«G«v»»iBdia)9 s««p irat«ii (fi l ler* 
! • • %i fftlt«r paper « • ! • «••«• 
f«t«acini t i o t i f M U ( a t t B t f i w PrtJUtA*)* talptarfta 
•eld w i Us8 ttao 90)( (Lli«t«li»f«k), FtManborio aeld (ayiK) 
<Ulfl^l»r«k)» DiplMngrt Miliia iad&«ator (IAtB^l*r«k)» rtrrous 
•—latiM MlplMito (A8,««ltoi«k), f d i — SMtat* (ui,tji9ff«li), 
t«di«i eai lat* (An,i!<ltoi«li)t Mdiaa I r i f M i a * (Ui«Hin), i i i t r U 
M i d (U»«4ll«f«k)» C M » f U t w w U p r i t i (*B»9MlftC«BM)t OtppMP 
MtlilMU (Utfiljitrrtt) and Katetbton dnH (fK) ( s i i ^ ^ l fvptiaidM 
Pirta«td«4ffm) «•!« BMd« A l l p^ar fwngaats wtre of aMlyt ioal 
i i ) FotMsioM diotmBrti (Ul)««f g of X||CrgOu « • » diooolvod 
i a dlotittod wH«r aad tto wtaa* vaa aado to i l*« 
( ftl) Mplaart 8B&a» tndiootor • 0*9 g of diphoiqrl aadai 
tftoootvod la a nlxlttro of ftOO • ! of aalfiiiario aoid aad 
32 
( iU) /itonMMt — u i i f Mi^ iMtft <9/t) • ) ! • i • f (M|)^^, i i iy i 
«•!• diM»lv)»d in imtcr* i5 lA ot ntptiarie M M «•!• 
•ad»« MA dil«t«4 t* ft l U n s t 
C/fv) ftvilmi Mwiatft (til) • M t •€ CH^ OOm «w» 4iMel^ii« 
! • 4Ut i l l« i ««t«r and tUt V9t«» VMi M 4 « %• i II« 
C v) 1 1 — 1 1 tmitm^ {UO ^57 fA ii IIUM m&^m^ Mi i i H 
• t flMWi^ mrm •««•« to 800 «1 vf «i««r m i t te mitoM 
VM mi* «• t !.• 
C n ) m i l m m>UW ( f t t i iHi i •oiotiMi) • 9i t or mm of 
•mlat* mr» a i i t i to t L of iiotftttoi mtor t i l l 
i t i tm • fefimmtor roodiag of 40»%a at $7 1^ * 
(vii) Soiim Irivojddt (9N) « i t g of mi lm Irimxido mm 
i iomlmi and tm mlam m i t ta too «l« 
( • i i i ) Hitrie aeid iW) • 25*7 wX of wn^ mrt tama ia a 
mlmatria naaii aai tba mlam ma mda Of^ to iOO • ! with 
i&stillad mt«r« 
( U^ Oaww mtplMita (0«0Ol) « i««90 g mt OaO0^ ,9%» 
i iamtmi in tfiatillai mtar mi tlw mlam aaa 
mia too «&• 
C i l HaiatMMi 
(a) otaafc mtat im af mJatitoii 10 g af 9» m t i * l | « i 
iaat waa ammataly iMigmi in a 890 ail aaaiaat flaikf 
90 • ! af ettwrnl vam aditi aai alMfem vali far 
89 «8mtm» VIM aaparmtaat I t^ai i «aa f i l tami 
tlM«mi1i a Wlafaii Ha. «S f i l tar ^at^^ ia a too i t 
ftaak* VIM aaiiaaalvai mittar «aa 
33 
mtl i t5 Ml po>K%i9m •t •tUMMl two t i M « mttw 
•tM^rtig wt l l for 15 miimf Md tfmn t to taparMtMl 
t i fa id «»• fl1t«r«4« frosli • t i i «» l « • • aiaMy i f 
fl««Bir»4f %• M i » mp tiM wlant mid tiwa aAaiA ««U 
tgr tlMPMfk gliefciaf 
1%) Pil«t#d »olttti»n »f —l«»bioti (goo i ig/rt ) t t lA of 
t t» stMk Mlat lMi mm di laUd 90 t l w s Igp addivt 
fg • ! of d is t i lUd «»t«r« flM MBtMlit Vf tlW f lMk 
«•»• th»rtMc<kl9^ •iMlns* ffel* tolatioa « • • 
• » t l —i» l tm 
M i l MBpl«« mm • • l l««i«d fTMi two pl«M« of Alignrli 
di«trie« vMleb l i « in tb» vbMt smi iq i i n e t g mt ladUi via. 
«iiiip«r»itr f i v * and • pilip»t* f u n •£ v i l l a i * tftilOyat %t««k 
• a w i * flw aMgliag vat doaa darloi tlw aaolli af Apri l* fa 
Mta ia a atapaaita aeai>la« aaiftl gertiaaa of aoil wnm aallaotad 
fraai tHa da^vad dapili (0«i9 m ar vara) ait l i Wlmrpl trmm 10^4$ 
nai l diatritetad agata (froai aaoti aaapliag aait i«a« a plat) 
aftar aofappiag a f f tha mart»00 l i t t a r * A v a l i ^ t d aat (apta 
tlia f laa0i tisrar) mm aada aad a Birt.fay«iy i«9 « • lagaraa*) 
tMak aiiaa vaa tahaa aai* T1» aai l aallaatad ia tbia aaaaar 
mtm th^voaghlf aiaMa aa a iiolsftliaBa alMai ar 99imT9tm flaar aad 
«atk ndaaad W faartarlat aad abaat 900 g af tiM aaapaaita aaiipU 
«aa ffatainad* flia aait vaa ^ialcly mtr driad ie ahada at laaa 
tan^aaaitava gad pat in galjrtlMaa ki« vitb aoitaMa daaoriptiaa 
aad idaatifiaatiag •arte t f t an iag* 
3 1 
•o i t« , fam M i l * ««rt «HlMil«4» • t r^t ioA* gvtMia ftad •!•«•« 
ttHTMigb 600 • • • i i sieifit* flw f»lloiriag iplr«i<K>^teBi««i 
Ci) Fart iel* Hw aMlTVi* • M r t i e l * rta» arMlrsia « • • «arrl«« 
^> M U wtmtUm (pB) * pB « M • M M T C A t» i i t w i l i i n p f t t f 
ia di«tiU«d ii«t«r ttsUkt stmM • i M t r o M fli vt ivr* 
O ) «t««trleiA OQBdoetivitar * Bmtt bri49» •!* •t««trt«ttl rtcUtano* 
1»i4t* is S M A li»r W M M l H i • l««tri«al «oiidnotlTi«r« 
C4) • f iM l t t in%tB « Onaaie ««vt»a ms ••tiaBt«4 ^ 11M valUcjr 
«A Slaok MtlM« M ) « 
(5) <^tftMi «HlNi«M e«»Mitr (010) « OM mw «orlRt« M « I f 
M l — t i P i tlM M i l « i t l i m^ Urn • ! i « a«t and r»iiU«mg i t 
v i t l i M^ iMi«» lMtoii«Mikl« 111 mm — t i i f i ^ ftiMn 
Vto •p9etrofili»t0Mtri« t i fc ta fnr tigtitilwiptMil— givta 
br OrUalci (67) « • • SMd ia tlw pr»««ai s t a ^ . Tliis ia a aaammiaBt 
aad aaaaitin^ •attaaa far Malraiat a tatga mi^b^w mt aa«^aa« 
ftaaaaraiaatiaa af aaUtldaa 
i<itO lA af atiaaagj aatatMaa aatntiaa (iOTO ; i t / t i t ra U 
aaotona) vara Uiktn ia a 60 at aaMiwtlac faoaal aaA a «t af 
m 9tm vara ai6a« failawad tar io at af diai i l laa m l a r (Bir)« 
3^ 
ffll^ MUit«Ml «M Midi f i«4 «U1i 411 ffi»3* A t i t « M tuytr t t r l y 
of n i i jpiilov Mlation V M lawurtd «t 400 M against toUi* 
A • 9 
$ «t porttom of ootatUNi *k* of wtolftioo voro tol»« 
in 10 toot tobao oooArataly and 9 • ! of dtotillod votor voro 
oMod to oooli of tko toot toboo« Abaorboaoa voo nmwMA at 
400 no, nm aaxiomi a»oot»aooa iXmtm) oaa raooritd ot 6tli 
i«o* tko t t m at vblob tba a^HUbrtOM oaa attaiaaA. 
Tortlooo of tba ooll (0*5 g) «ofo voigtiaA aftor i»aoaim 
tloraagb a 600 aaoti oiova and ooto traaafarrod to tha toot takao* 
Ttaaoo voro o^iilitirotod for 6 hoitro oitli a oolattoa aaiatatag 
•atatli&oa 0*t4 to 1*44 ag/g of ooll v i tb iator«itt«Bt olMkiat 
v i tb glaoa atlrror ot i t» 86 oad 35 t ^*^« ^^^ kloaka oafo aloo 
•aiataiaaa aiaoltoaaeoolsr* fflM olany yitm oantrlfugod oad tto 
aapaitiataat l i ^ i id «aa fittof06 or poaaad tlraagli a oiMoa ptog 
and tko a4B0i%oaaa of tha aqotlibrloa oo tat ion (aapiiaataai) 
raai at tyootronio^SO oo obovo* 
2ii 
•f pMtteidM Ir Mils Mim tte f«r«il«t 
m tat a ^ • U s k • t / a tag • | t ) 
ta tl4» t j iat tan a i»tat of tag CV«) 
tog « &• • • t M t g M tiiMy imd t i t mmtf^mttm M T ta i i n l — t i i ttnm 
tta* slofo B «atf t ta ifltaflwi^ tag k* fh* rrtoaaitak taotkom 
Iflg V " * tag k • l / « log • 
vkort 1^0 to tk t fiooitolio oof%od to og/g of tHo oott« k to 0 
Atotftkotton oo«fftotoot roptoooottog Co) of t ppSf ood t /o to 
tko olopo todtoottog tko loir t i^t l t tr to tkt iMOot of poottot«o 
oovkod ot atffovoBi i^oottotdo ooooeotrattoao* 
VkoB « to ofool io onttTf tko toot*ioni to o otapta ttooor 
rolot toMi l t oo tai 
i /a • ko 
Xa tko pioooat ota^lrf tko oooont of aotatlrtoa ooattakta 
fkr ooripttoB ««o to tko roogo of 0*t4 to t»t4 ag/g of tkt ootl* 
^ / 
p f l f i t t — of tlw aollt S M A i a 
tlw 9f«MBt ivfOttifiatUn a n yctrflXt in T«l»l*^« fk« i>l«t« 
• f Ui8 • irtraa* log i^« «pt •!»«» is 9U!»T*m i «MI t rwpto* 
ttfitlT* Tb« ^Iqralofli •MMtants of Fromidlieti t»oth>f» f»r 
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Fig. 1 Exper imenta l Freundl ich i so therms for ma la th ion sorp t ion 
in Soil A . 
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at25*C temperature 
A—A at 35 C temperature 
-1-2 - 1 0 - 0 - 8 - 0 - 6 - 0 - 4 - 0 - 2 0 
Log c (pg /m l ) 
Fig.2 Experimental Freundllch isotherms for malathion 
sorption in Soil B • 
f k t vMHititar 9t aalattiioB aM^^d W tiMM t»» w i t s mm 
•nrritilUA with mmo p l y i n u n w t i i l t t M i n f r t a t i — •< tiM 
solts (f«M«<-i)« FriMi tiM tft«ro«Bt«i» • ! WMlMiiiMl wyawit— 
ttm w i t * ••& %• • • l ig» r t»# • • loMT «mA« fBf •tootrieal 
•MdMt iT l t r t Md MUva a a i l i i n • • ^ • • t t r • ' •ofti M ^ I * vji* 
and * 1 * ar% 8,2 and 9 ^ t 0*6 and 0.7 aalwa/aBI and 6*0 and 7 ^ 
•a«/iOO s af aail raapaatiiFaly* fbaaa data alwv t ta t aait 
mmtii9ii ara aaUna fta natatv* 
flM litaratara anrvay aluaa tiMl t1» avsMiia netiar 
|9«R«) «•«!••% ia iba naat inpartaat ai i«la fa«%ar iavalipad in 
flatatMan aariptian t r aaila* XavatfaMnt af alagr in ^aratniatt 
attf t ian baa baaa iadiaaiad in atnaiaa «itb pmn alar aiBaral 
Ui) . 
I n tba yraaaet atndrt iba aaMnd af Milaitaian availabla 
far aarfitiatt vaa in tba rnata a f OM ta Ukkm/ft f ^ H t , a 
aaaaaotratioo namatty tnaanntarad in tba acrloultttrai aovii 
aftar f ia ld a>»ltaati—» fba Fraaadli^ aanatanla ( i /n) «ra 
0«%%t 0.60t i«lO far aail U * aad 0«%8t O^TO, tM Car aail 'B* 
at Utf 23 and 35 ^ i C raapaetivalr* Tbaaa tva aail aaa^laa 
aantain e«5 and 0«%7K OgK* taa»aatii>aly» I t abawa tbat tba valaaa 
af k aanaidarably dai»aad an tba 0«M« aanlaat • f tba aai l * 
ia mm a f tba najar faatara tbat infti 
tba axlvnt af aavptian* AdaaratI— ia ganaratlr an aaatbiinia 
Vt^mwm^ bat r a ^ r t a da asiat vbara adaanitian ia praatiaallr 
43 
f bt nvwuidlleb m$»mrptl9n eoosiant K OMVMMMA wfttii M I 
imiwmm in tMptvatar* tlMsiiif tbst i n * •Atorrittoa • t 
•B iM«« •Oils i« •i»tlMnAe« f to variation in i /a with iaapaiaiaia 
VaraiatawM af ftoaaiiov "n "Wiyl vaa a f atai (65) aai 
fmmit f l a t i t ia iaatvaaly rafatad to aait t inpttatun aa t«9 aai 
iH Mgbar diaaifiatiaa af flaaaifap-fi-aaia a n a i m at %0 • i*e 
— aawpirai to tlwt st 55 ^ i vr M a i*e« VaraialaMa af 
ialtaawttnria vaa atadiad (€5) in XAtI and Maok aattaa aai l 
fort i f iad at 0*25 and 0«90jM/f taval, aaiataaM at f i a U 
•apaaiigr and iaaotetad at 85 ^ i*e« Tlw yaraiataaaa af 
d a l t a i H u l n vaa «ara in blaak eottoa aait tkaa in lAitt aait« 
Tlw fiadima af tuia ata4r iadia^a tiMt Maeadlioli i w n t a t a 
(K) aaayaaaad v i t l aa iaaraaaa ia taaiiaratara* Ttia variatioa 
ia i / a vitl i tampita^Mfa vaa laaa CfaMaHl) abloh vara aiai iar 
ta tiM n a d i i M •t BtanS* W M W mii »«t«Mii|r. (14). 
44 
iSMetie id* in M i l ana v«t«r*t l«Ajl»I«t * •* D«t1il, I f t?* 
( t ) 0«A«««Mrd, XB««etieid»»« XB *Of«Ml« • l l—U»! • U tlM 
M i l •DTiroiMMiie* (•dki) C«A*X«Qoriiig Md J«]r«BMter 
lbirs«l D^kkar Ins* Wtm tmtt t » St9t i97S» 
(5) l ^ U CJIvMlrt *KBtn« M i rrop*rtU« 9t M 1 1 S % H M M I U M 
MklUl i i iv Co. , ZM,« MM T»rkt 9tto ad*, ^ « 69>i^i7t i9M* 
(«) 4«P<ltartiB» HMidn* BariM, «» 96-i89t &96%« 
(9) M^U C«Br«drt 'ItetitM Md Pr<»|M»rtiM • # M i l s ' * MMNiUm 
MkUabiog Co*, XM.HM T M H , 9tli •^•t 9»« 6»«<«7 , i9M* 
| i> V4I4NLMM Md S«S^Mlll*r|M9 • ? « « »Mll of M i l MlMM*f 
T«U llM6rM-Bill Piiblt»biiis Co. Ltd . , K M Dolbit 
WP» 68«di9t i989« 
(7) FWaMtt AfvMMdo, 9(3)9 n 7 - t 9 9 f i f 8 i « 
(8) t«s«Mwrdv«J Md ft^XMrt ^ M O . of «M SdtH A M M I M M M t i M 
•t dMiiioio, XMoM, rar d7iBd9t iSt7« 
(9) e«V*8MMl, FrM* of tbo Sdth AMHOI oovvvaliM of olwMioto* 
iBdMOf vm d0t»S3t 1989* 
(iO) 04>,B0M>1, FvM* of tho fld^ Amnal ooavoBtioa of ohoBiotOt 
Vm 9tF3, t989* 
( i i ) 8«SaltBBMt LJCligor BBd B^Taroa, 4«AtriB«F»od OMB*^ 
80lie24«i826, i97B* 
( i t ) F«A,Valiid ood »»8oiMMtlBiB* JJkgrio.rood CkOB*, ^ ^ « ^9 
nom i , i9?d« 
( i9 ) li«Adliikari, PIBOOBIB KJ»BO BBd KrioMOBM I»M» J^lBdU 
CMB*SOO» f^l* 1* XIXX, ppm i027'-iOS9t 1986* 
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(i%) t t l M M m i i>,0JI«i^« J«taiteB S«tl S«I« y»l«3gtlH-50O, 
1987. 
(t9) 4»AJ<—nb>ar asAiaLvAlilriotHit M i l s«i«soo*Aaeri«i F T M * 
39t?Mi^O$« i97 i * 
(16) I ^ 4 l i m i i l i y e 8 » Jmr,»eUfWfA AgH** 10t»t9*%»%» i f i f , 
( i7) ea j te iT ia t J«Atr«P<Md Olwii«t ^ ^ * ^7f • • • i f tO-tty i f i f * 
( i t ) CliarUa S.i i»l l iPi , Svil 8«ft«Me«M»riM F i ^ « 99t7%3-7«8» 
(t9) v«x«nit Md njLyohtknmrtu JUaoiM eii»«,a««*t t^t. t nxx, 
( » ) f JttBtei, ll«a«* t t m i s n>»gg«itttoii •« i««»rotar»n U s o a S 
XAKIt Mv M t M * t907* 
(8t) P«6«]ia1igrMHit»» li»tl»«ot« A«iMet« «tad^ i»««ti««eMMr*s«lt9 
(VMtEciMp Prw«) ifl7»37f i9l9« 
BslMT* 8#&Xf {V#v1lrtHp 1NrfM*)t *9P'*iWf *989* 
(89) w,Jft«iMi, 8,UMiiMM«, P^Oaiagii, MMiJiaK mmmmt 8(9) t 
i i - 7 f ft989, 
(8%) ll*C JItiwMiD tad j*conMi9t Toxi«ol«iesiviroBd8lM««t 
89(i)» %9-99» i9t9« 
(89) 8«n«iiiiMi9 o»eiRi«l«^iMr 8*9 ¥d8Migtt lanciMnrMiaieviiMi* 
T O X U O I M 4i(9)9 69?-«i9 ^988* 
(84) B,Jota Mt 8«m«Pi8«i«T*«ta9t.» 88(iO), i iT8-8i« i988« 
(87) njimmmft AJUi i ia t MMI F*ii««llior, Ifitlw8»l» A«p««to 
8ta4r P#MI« 8«lMiv« soil (V*rk«tio|» Pwo9,) 87*i00t i989» 
(88) Ii«04*tMli&iii« 8«nirt« aod R»p«Ra«ift Ftef i l i l i f tp iw 8r«««t 
i 9 ( 8 ) , i97«68, 198%* 
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(fe9) ll*V*r»rM«v, tJSjmrmiow cad A»8»Pt—tmiw, tJnin i lB^ 
tatar.* 8 t , iOM99 t985« 
(90) % ! • c«BvM(r, ntotttM mi4 Frop^rti** • f M i t o S m i i i i l l i a 
f t^ tUHim <!••» t M , t USA, 9tii eil.t 9P« 699<4t7f t f M * 
<3i) A*E«B«roiMib, N«Se*tb«»U *P«nUt«iiM of ! ! • • • • » M i 
»irt«i»fcti>«itlyt i s M i l mA waters Uftl» Wtm Ml tAf i9t7« 
( ) • ) l *c*Bl iM Md If jt«PMar«Ua, J«Acri«,r)M< OiNiNt i%ii9tf 
t f i i . 
(39) K««*Vi«r mvA V«l«A««MiM, Aiw«Afpl*Mo«, ttli9^«i«« i f i t . 
(3%) Aji^Baayr, J«A.9«lMi4t, a«««9i«iaMi aad l^jtmp^t Aiit»l« 
OlMii»» 49li059» i97i» 
(59) A»g»KKi«», 1C,fl«« tiMMla •VartisMMW #f tMwnM iratf 
y i r i a i f l w wttlyl in sail aod vat^rS lASI, Mav Oalhi, i907» 
(36) K.Taim aaft O^M«lMmit Paraiaiaaaa at «fK in aait* l a 
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